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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a circuit part 
built-in module, which is high in reliability and where 
circuit components can be mounted high in density by a 
method in which an insulating board formed of a mixture 
containing inorganic filler and thermosetting resin is used. 

SOLUTION: A circuit part built-in module comprises an 
electrically insulating laminated board 401 composed of 
insulating boards 401a, 401b, and 401c, wiring patterns 
402a, 402b, 402c, and 402d formed on the surface and 
inside of the board 401, a circuit part 403 arranged 
inside the board 401 and connected to the wiring 
pattern, and inner vias 404 which electrically connect 
the wiring patterns 402a, 402b, 402c, and 402d. The 
insulating boards 401a, 401b, and 401c are formed of a 
mixture which contains inorganic filler and 
thermosetting resin. 
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\^mmrri>^ -^-r-yfT 40 4 1 sr^tPo 

;E4 0 1 a . 4 0 1 b*5 ±1/4 O 1 c l±, ^ 7 — 




-1- 



[is*« 1] mm-y'< 7- 7 0 mm%~ 9 s m&% t 

iHli^gpfprtJit-^- v= 3. — 

[lt*^6] ttrfE«l^7^7— yiS, AI2O3. Mg 
O. BN. A 1 N*5j;U5s i 023!»>e>®tfn-5'>/i< t 
t — oi^M*i7 ^ 7 - S:#tf if 1 )ic V ^ b 4 cov ^-Ttv 

i5^{CfEfe<0 [Hl^gBB^o jgc^ 5/ 3. — 

/im~l 0 0/imt?*)5iil*«l, 2. 3, 4*fc»46 

» - lEife W Ih] gggiS p°o P*3^ ^ ^ — w„ 

-C^tpit*ii 3 . 4 S iTctt 9 <ov ^-Tixd^tria^toiHigSgB 
p^rt^^i^i— /u, 

b/i'Sif 1 /iV ^ b 4 «l ^-mA^J-IE^WlHlKgBn^prt 
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2 

tfix-5/>Jt< i: -b— oogpfpSr^trfiS^^i /iV^b4<o 
v>-r4x*^lcia«(0|Hl!S?f8iPp(*9«-tv?a— /K 

^AD^ ic:-&tf 1 V > b 4 (^v ^-TixTJ^JclESc 

Iff 1 5 1 *fllE«Miffe^tt^<DiSlig3S«|^;i5 8 
X 1 0-«/'C~2 0 X 1 O-s/'C-efct?, d»ogfIfE«-^ 
/O *6i^tt&Rwfllie^S>iS 1 w/'mK~ 1 O w/mKT-fc 
5 If 1 ^'iV ^ b 4 ^-f iX^^ClEifeOlHlKSBfn 

[tf*^16] tH^^^-^— 7 0Sfi%~9 5Jia% 

m 1 w®?6<^-±ffi»w|pl^giJfpiSr^^-t-5XSt . 

{^S-g-^^-yrbTfiJa, $ P>lr^(D±|:i||2<OS3?S^Sia 

Mfe^3o?®«{$:Sr*nll>i-rsr <!:l:::J:oT. m^m^it 

i U«mllH*®t4il^K^:M-fl: ^ -fr^ Xg i: , 
ttrfS^ 1 *= iO^H 2 co^fS&APX bTia*^/-«i?-:xSrJ^ 

[if 1 7 ] mmy -< 7 - 7 o fis%~ 9 5 s»% 

**-t-5^ 1 <0«4^t{*:trADX-f -Sxei:, 

2 SrH^^-r 5 XS i: , 

m 1 <r>mm 7 ^ /w A (O-^ffitdiaiS/N*^ - vSrJl^fiS; b, 

ttriSEM^^^-VilClHlfS^p^pSr^lg-rSXSt . 

m 2 roatM7 ^ /UA<^-±®triai6ix<c5'->'S:J^J«i-S 

XSi:, 

StllB^ 1 <^gtS 7 yu^ .t SfJta^ 2 <D«^t»c i: tflfE^ 2 
-#0 ro8tS7^/V'A,!:SrMIEia#^-«^— :xd5tirfE^2WtS4*t 
flslftHci^K i 7fwro«Mj^T-fit«-&*p-frbTfiJaT*DEE 
■r r .k Jc: i o TffilElH]KgBp''piJ5aK 3 

MlSm 1 JsitJ^ff 2 «)BIS7 >f yUASrS^IEJl^t bfc^ 3 

50 — yi'roMjt:^ift-CfooT. 
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3 

s^IfE»lrofitS7^/^i^<osf^fE-±E^a!I^r. mmm2(D 

-5 i i: t;i ± o T m 4 <73«4>tfls J^^-r S XS i: . 

-5 X@ i: ^^tf r i: ^4$m t-T^ ^^^& - 

««7 -,-7-70 9 5 t *S!^b4^t^<^f^ 

^^mc)!)DX-r5Xei:. 

2 <0«4^{^sS:J^figi-5Xei: . 

WIEiail^/^ ^ - v±ir|5igS$iJp"p SrH^-r S xe > 

wiE^ 1 roBfi!7 ^ juM.<otiis.—±smK. ttria^ 2 <?? 

«*^fls:Srffi«^*:>-a: UTfiiaT*PJBE-r 2) r i: J; oT. 
ttrfElHl8SgBfp;»saK:$tvfc^ 3 <DS4ft#:Sr?|^^i-?,Xia 

5 r t:^ i or ^4 (Dimi^^Wy^-t^'XMh , 
«^cOHfilEm4<o«^i^^fiL«-^i^-arL.Tfi*a. 

«5t 2. |g 5 W«4^t<*:^?l?^-r 5 xe i: X 

SuIEU 5 <75;E^^flsc0SfrtS^?i SrADX br - ^-^ 

ff^^-r-axSi: Sr^tPw i: Sr^miri-.^EKgiJp'irtjS^ 

[ if 2 0 J HtllElHJK?ICp°pliHMKi^n°p S:^^. MfE 

L 1 9 0V^-rn/{»^l3fE«g<DlH]KgBp°pl^M^v?^— /KOSU 
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IS{HlKgl5p'?.Srll^Uf::^. SfHE^fS^fclitfJiEiEii^^^iJ' 
- fltrlEIslKSSp^p «>rajr tHh«/ig SrSfeAr -5 XS^S: 
$ 'b»--^tfit*3S 1 6 /iV^L 1 9 (OV'-fixA^JcgE^o?!"! 

mim. 2 2 1 tfilEfSi«I^l:tt«t/i§*3 J: r>*«(ilE^mtt^ 
ffSrAPHaUTSS-ft^-er-SBgroia^-iS 1 5 ©^^£^±2 6 O 
t:KXT-efcSft*«i 6?iv>ui 9<Dv^-rix*»t::fB4fe<o 

©SrAPHftbref'ft^-fr^B^f::. nmx^m^h 10kg/ 
c m2~2 0 0k g/cm2coEE;'jt?;tiaEE-t"?)if*^l 6 
T'iV^b 1 9 0V^-md»i-IE^<0|5}l^SiJp"prtjK*v'^— >'^ 

liSjJtJS 2 4 1 Wism 1 <0«4ftflJSrJ^JES;i-5 XS;5S. 

itcioT. B{liBE^^ro^l-g-i^roite«ttS:^t5lt5Xg 
Sr^tpW*« 1 6 Jiv ^ L 1 9 <?5V ^-rtV7i>tcSE«ro[HlgSgB 

[if*3S2 5l StIIElHlKg|5p°pSrWfEl|2<^«^WJ:ffl 
^■^•5 r i I' J; oTMIE^ 3 w«:lfei^«r?^fig-t-?.xa 

it*^ 1 6 ^ b 1 9 (DV ^•m*=>trfE^<oiaKgBiSirtjK 

ffl I' J: o T«tt«)*3 J; Ci^i^-r 5 X@;5- ^. ''i; 5 

1 6 b 1 9 (D\^-Tixmz.%m.(r>m^usiitm. 

30 *v>3.— /KDMjt*feo 

< i: fc— o(D3R«!S'ft:tt«/HSr^tplS*:S 1 6 /^V^ b 1 9 

40 r*o 

[g»*«29] WfE»l^7^7— ;J5Al 2 03, Mg 
O, BN. A 1 N*5±t/S i 02*»e>51li*t.5^!?'i< i 
t,— OW^1^7^7 — ^^tpif*«l 6 7iV^bl 9<OV^ 

■m7!i^»c:|B«c<?>l2lKgCp°pf*9/m^v'^— /KTJKotl^ito 
1 6/iV^bi 9<DV^-r4^A>^^:|E«<^5I5lK^fl5S(*^iS*•:^3. 

i^Sr$tfl»*«l 6/iV>bl 9<^V^-mA^C|E«<7?lH)K 
50 aSp''prt«*v':x-/KOt3jt:frfe. 
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flgj^^i LT^tfif 2 0 SfcJiS 1 lCfE«(OlHl8SlfB 

\t\\^'}?-fii< h t— o<^gBo'iSr-^tfit*JS 1 6/<ev^L 1 
[000 1] 

[0 0 0 2] 

v^5o ^(ofz.^. [Hi^gi5p"pOii5*«. iis^lg-fbtcmb 
[0003] lsIKa5fpSrig^*'fti-^::^j£i UT. la^ 

L S I M^glJn''piW<?>EilS/<^-:>'SraMEg«|-CSSgt 

[0 0 0 41 -fC^-^-- trT*-/HKi^jfeT'»4. iti^S/i^ 

nrv^S (#98836 3-4 7 9 9 1. #H¥6-2 6 8 
3 4 5), 
[00 0 5] 

5>t-i5f^5r-r ^ i t ;J5t-#-r. IslSSaSp^ort®^ 
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[0006] *%PJ»4. ±f5?¥5feWFp^JS$r^^i-5fc: 

[0 0 0 7] 

[0008] JifElHlKaSp^pl^j^^ v?:x-/p-e»4, 

20 m-r^'tAi-T?^^. (H)?s^p"pA^b^^-t-5iSi 

ffltt(75iSV>[Hl^^p"pf^«^V?^-/U;)S#b-n5o 

gsgi5p"ptrfc?p-&-c«^ite«it4a«<^ii»ie^aF. 

30 [0009] ±IElHl8SgBp"prt^^i^=.-/i'T-(4. E^/^ 

[0 0 1 01 ilEHlgS^fSfprtll^i^^-yi'-Ctt. m^u 

Ti^b'i^r i:^s*f* lHll^gl5fp*5tgl!)g|5p"pSr^tpr 
i J; o xmm<ommi: h o fclHl8&«BfpSr?^fifei-5 r t 

[00 11] ±l5imK$Bp°pp*9lc*v'a-/WT-tt. (Hl8SgB 

z.ti)mii bv^ lllKglJp"p;45^1^^75-e>iS»f$n5 
<toT. S«{c:iS|HlKgBp''pK)(t«tt<&TSrgftJh-e# 

So 

[0 0 121 ±fEll]Kgf5p''pl^iic^i^^— >'U-Cf4. fS^S-fb 
50 mz^)xX\.^^f)^h-<^»>ho 
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too 1 3] ±m\3i^ush^m'ei?^—jux-ti. mm^ 

^ y—A^, A 1 203, MgO, BN. A 1 N*5j;OfS i 

fc. «lt87^7-i: L,r S i 02 m\c0^Bms i 02) 

[0014] ±|E[51?S$|5fprtiS*5^3.-yu-e»4. 
^' 7— CO^ptSigt^^-^^eiSO. 1 /xm~l 0 O Mm-CfcSr 
i:i45*fSLV\ ±iElHlKg|5fnrtj@l^v?3.— /UT-ll. EM 

[0 0 15] JiiEiH]?sgBo"BF*9j8c^i?^— /w-ett, ffiil^/-' 
too 1 6] ±fEi£j«sgBp°prt«5-tv>3.— yi'fji. mmu 

10 0 17] ±fBIalKg|5p°prtlJ*v?xL-/WT-|4. 
too 1 8] ±iE[HllggBp°prt^^i^^-/w-eii. 

too 1 9] ±fE[HlSg5BB"prtjic^>'=— /I'-eii. [Hl^aJ 

^tf t ^ LI, x„ ^ 5, :/:tt<^g|5p°p ffl V ^ 5 r »c 
5, 

t o o 2 o ] ±iE|5iKSfPn''prt®E^-:^=-— vuTi*. 

(1. ^^^J. «fe^J, >^^*J±t/^SS«;O^P> 



(5) i^M¥ 11-220262 

U&niS.^ v^rL -jv<7)Wmm^ i < i-§ C t ;5ST-# -5. 

10 0 2 1] JiiElHlKgi5p'?,rtlS^i?3.-yUT-r4, 
m'&M^Si<^Wmm^Mf>^ 8X1 O-s/t;- 2 O X 1 o-« 
/O /"C-efct), A»O«^it6i^t4S«<0f|?ie^«;45 1 w/m 
K~l 0w/mK-eS)Sr t*SSf*bV><, -fe7 5s'^'S 

t O 0 2 2 ] ;*:MI3<0^ 1 <0|HlK$iJp"pF*3jgl^-:^^— 
f!ijt*-ffi»4, «l«l7>f7-7 0S»%~9 5«a:% (is 

^b$-fr^Xgi:, mi*i<tU^^2CD^?SSrADXL.TiaiS 
/<^-i^S:m-t-5XSi:=£r^tfo JiIEm 1 w®it*fe 

iO t O 0 2 3 1 :^mM(r>m 2 <7)(HlKgBp°p(*9lc* v'a.— /K?? 

«4^fl^SrJKfi£-t-SXSi:. mi wBIS:7^yi.A<o-^ffi 
I;: iEM^-«^ - >- ^W^m U . ia^^^ ^J' - >'±(:i|H]^I^Bp°p€r 
ll^-r^XSi:, m2<0«S7^/uA<o-3feffiJe:iEi^/-« 
^5'-v=^?^jEiS;-rsxei:, ^l<0BIS7^>'UAi:m2<o 

too 2 4] -hfEm2<^SI{5t:^i*^^J:i^l^. *^pJ05IhI 
:^mm<r>f^ 3 (^)isiKgBp'?.rt®^-:^^-/KoSSjg^^i£Ji, 
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<ofmy ^ yui. =srm 3 (omdm^ bmm-r^ zt\ci:^ 

i:, m2<DSIS7^/i'ASr^5<D«;|^^75-C3tf]fiS-f 2,X 
[00 2 5] ifSH 3 Offiiit^ftJ::: iixfJ. :^%m<0^ 

X-r 5 Xg i: . Jsra?LJc:?RiB!^ttS W««tt#JSr Srj'Ea-f- 

titz.f^ 2 <D«;i^#:«rj^^-r5 xs i . mi (ommv -< 

EKSPp^pSrlli^-f-SXmi:. ^1 

ffi{B(Hc. m2(7?*54^t#:§rfira-g-^p-ii:LTSiaTJiDlIi-5 

fiS;-t-«>xei:, ^1 W«l!7^/^i^S^m3<^tg^^fl^^^f> 
fiJSI-r ^. :i ± o 4 (n>Wk'\l^^l&^-t^ XS , 

[0 0 2 6] ±fE^4<oS!ig:^&trj;ixtf, **e^<o^ 
eif 5g$r*-t-^ iHli^aJp^pf^iS* ^ -/^S:^S^w:Kjti- 
-5 r t /i5T-# -So ilEHl i'il^Lm4<D|HlKgI5p°ol^M^ 

(HlKg|Jp°p;i5^1!bg6p"pSr^tf:i i(^J;o-c^Mo«tg 



(6) l^mW- 11-220262 

[0 0 2 7] ±fE^i?tv>b|g4 0[H]^gi5n°ni^^^-::;'^ 

wMtwitJt<«flgSri4A-r?>xe?: $ ^jr^tf t ^ 
Lv\ r<7)XSt::J;oT. lHlKa5p°oi:iE^/<^ — i-'ico 

[0 0 2 8] Jife|gl;iV^U|g4Wll]^Si5B°prtji^^v?=L 
*DfSib-C®<t;$-fr5^wiai£3jsi 5 0X:ik±.2 6 o'CiSA 

[0029] ±IB^ 1 3^^V'>U^4 (^)|Hl!SS|JiPprtjS*v'* 

JDISlLTSI'fli^-ar^.^lC. ADl|ftL/i7)5?5 1 O k g/cm 
2~2 0 0 k g/cm2wjaE;^T-J!)Dfl£-f •5wi:ij5^ff*b 

[00 30] JifE^i 7iv^L^4coIl^^g|5^°prtjg^-::;'3. 

[00 3 1] ±fE^l ^iV^Ul|4<0[Hl^Sg|5o°prt^^v'3. 
iO — /l'CDjajt:fyteT-H. lH]K?EI5p"pS:^2<0«4^Wra^-t- 
5ri:}cJ;or^3(0«4ft{*:SrJ^figi-5xeSr. URgl^b 

^li^-erSr i:!js-e#S;fc*, lHlKg|Jp"pSrf^2(0«^Wc 

[0032] ±fBI| 1 /iv > vm 4 CDEKSBai^iK* 
40 SXSI4, lElK?15p'!.tia^^<<5'->i:5r¥fflJrJ;oTfl;' 

>^ t (D^mpF^Aim^-r^ - 1 ^m±xt s„ 

[0 0 3 3] ±|E||1 /j:v>L^4CO|5]8SgBp'&rtj^^i^3. 

mmm\zx^xm%6^\zmm-r^ztAm^L.\,\ mm 
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10 0 3 4] ±fE^l/il^U^4 0lHlKgl5o"oF^S(^v':x 

[0 0 3 51 ±fEim'iV>L|g4 <D[Hl^a5p°ortiS^5>3. 
O. BN. Al NiS^XlS i OzA^hMiitl^'P^iK t 

02 m\c0^Bms i02) srfflv^jt^n. «^^«tt 

[0 0 3 6] ±fH^l j'iV^L|g4C0[Hl^gBD°nP^j8t^v?3. 
[0 0 3 7] ±mmiti:\>^VfH4(D^^nS,]Hm.^'J^ 

[0 0 3 8] ±IE^l/iV^b^4<D[Hl^gBf„rtjSJ^v'^ 
[0 0 3 9] ±fa^i/j:v^b^4<??lslKg6i?prtjK^-:?3. 

[0040] ±§S^ 1 /iV ^ L-m 4 <D|ellSgPn''nF*9lc^ v'a. 

A'^x^^o rrhm^i^^m^^^^tizx-ox. ffl^/is 

[004 11 ±fEII 1 /J;v^b® 4 wiHJgSgBfprtiS^v?^ 



(7) 11-220262 

'y:f'Jikff>U&^m\'^h^t\zX'oX. a^itei^tt&Rt:: 

[0 0 4 2] 

[^wroiQiw^flii wT, mm^^mvx. ^%m<r> 

10 jffi^v?3.— /KO— giJTfct). 0114. :L(r>mmMM(r>m 
KSBp^prt^^s^'^L— /n 0 oro^tt»fffiE|-c*>5o 

[0 0 4 3] Elltr^fiSbT. r oSlliJ^^rolEl^fiSp^o 
rtiR^v^^-zn o 0(4. fl;^itei^ttS«i o 1 « 

m.mm'&^i o i<D-iB*3j:u:teistc?i^fife$nfc 

iailS^<^— VI O 2 aioit/l 0 2 b i:. iEi»^<i5' — 

10 2b \z.mm.^i^'mMMm^mm 1 0 1 n^m^um. 

$nfc[Hl^a5o"ol 0 3 ir. iBilg^-?^? — VI 0 2 a *D<tD« 
10 2b Sr«^e^lwgli^-r^'f V-^ — t'T 1 O 4 i: 
tP. 

20 [0044] «Mite^t4»*S 1 0 H4. ^y-t 

14. fcirxtf. AI2O3. MgO. BN. A 1 N*fc(4 

U-^m^y^i LT 7 O afi%*^?> 9 5 SS%T'fe?) r *s 
»*UV\ M^:7^- 7— (75ip.J^igi^^;g|4^ 0. lMm~ 
1 O 0 /i m WTT-fc 5 r i: ;4Sif * L-V \ HftSE-ftttfttflgtC 

14. mm&i)m\'^^-^^'^mm. 7^/— ^-u 

14. W^tt;!i5#liiSv^fcJe)#tciff*UV^ jg-^i^ 
30 14. $ P>{r^^ife5?iJ. «fej?J. :b^y:;^l)>Vm^tLiimm 

[0 0 4 5 1 ie^/<^ — VI 0 2a *3iTJf 1 O 2 b 14. 

18m m~ 3 5 mm&.<Dm^f)^^mX'^ •5.. fl3fSt4. 
««lite»t4»«l O 1 i:<Dg|«tt^|6]±$iir-5jti>6. W. 

til^ VI O 2 a JSiO^l O 2 btr 

»4. ^2/^V^'feSfcJ4fr-^fe#fet»»^$ixyh^JSiK 

[0046] 1 O 3 »4. tct ^14. mmU& 1 

O 3 a t5±tJ«S«lgBp''p 10 3b Sr^tPc tltblfBp'i 103 
a i: UTJ4. fct^Ji. h^Vv^;^^. IC. LSI?i 

T— ^5'>^T-*)oTt><tV^ ^mn& 1 O 3 b t UT 
50 J4. f"s'::/'4ft<DffiS. ^yzf^<0='>'7':y^^1t\-tf-y 
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Si^n& 10 3b ^■^t.^J:\,^m^X'i>oXhi. 
[004 7] lai^/^^? — V 102b i:tgli!)SBD°P 103a 

(4> m^tcii^^yirji^fjii£^m^^^Ztt)^X^ 
5. ffi, ^*fcWc=5/'5r>'Mi^mi4!4Sia5V^fc*»* 

5Ci:/JS-t?#5o 3:-JK=3fv'«flg|i. M^*SiSv^fc*!|^ 
[00481 r (DHJfeJ^ffi 1 iC^LTtlHlKgBp^prtm^v? 

a— /noo-eii, laM^^i?— >'i o 2 a ^:iai^/^^'— 
>' 1 0 2 b t*s, 10 1 (ommmz^m 

t'T 1 0 4(:iJ;oT»^$n-5o 
oT, I5]^gl5p"p|^jSS^v>3.— yH 0 0T-{4, iS^St-lHl 

^tl5p"p 10 3 SrH^i-s r t ^s-e^ 

[0049] ^7t, lHlgSlfBp'?.rt®*>'^— /H 0 0-C 

f±. 1 o 1 iz^^iv^mmy -< y—\'i: 

So 

[00 50] *fc. iHii^fi5p°pF*9jS^-:;'^— 1 0 o -e 
li, ««*fe»tt»«l 0 ltiffli^-5M1«7-f 7— ^a*^ 

i-5 r i: J; o 10 1 <Dmmm^ 

i^f^-zwd^fbHSo «^i6^tt»« 1 o 1 (owmmm 
mffltt(Oisv^(5iKgi5p°prtjs^i?^-yL'*q#p>n-5o 

«^itfeSkttS« 10 1 <r>^mm^^< -rs r t fc: J: o 

So 

[00 5 1] mi^US,P^M'^'^^—J\- 1 O 0 T- 

»1. «45tfe^«« 10 1 ioTtHlKSSp^ 10 3 4-^ 
M;5-f>i^»f^5r i:*5T-$5fc*, M^rismiSttte 

[0 0 5 2] ^^^B^<Ol£]^|aJp°ol*9M^-:^^-/H 

0 01*. mMmm.WRi o i<o^nt\.x. mmy^ 

[0053] /i*S. @ 1 l;iS%bfc:lHlgSSBiPpf^«^i^:=.- 
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/H 0 O -ei4, ia^^<^ — >' 10 2a i45fl;^i^^tt^;E 

1 0 Hcffl^$ixTV^/j;v^#^S:^bfc/4S. Sm^<-^~- 
1 O 2 a 10 1 ^3ffiK$^^TV^Tfc 

J;v^ (|gl3 (h) » 
[0 0 5 41 *fc, gll fCl^LfclHl^giJiartJR^v'a.— 
1 O OT-Ji, laiS^-?;? — X 10 2a itdlsl^gBia^iS* 
^$i^■CV>/j^v^^i^S^^Lfc/i^ Ei^^^^J'— i'l 0 2a 
J:lc[HlgggI5D°pSrilSLr't,J;<, $ bfClel^glJp^prtjE^ 

10 io\,^XWmxh^) o iB^^^°^-::^i o 2 a JiJwiHi^gp 
SSr|g^-t-Sr.i:Jc:J:c.T, $ e>tJ:i«i^m-®8SgBiPpSr 

[0 0 5 51 mmmm2) z(Dm-mi^m2xn. mi 

[00561 m2 (a) ~ (h) lilHl^gBp^nrtj^^v^^ 

-r, El 2 (a) fmy^y-tuftm^m 

i^2 0 o5rfl^fig-f-So w^<Dm-^m2oo\^^ mmy-i 

-r^^hizx-o xM-r^ ZL t /45-c-# So 
[00 5 7] 2 o o s:, m^imm 

aSr-rsr i:trj;-s.T> Jl^ijgj 2 O 0 (OWSM^^i^l^ b 

/£i45b*fe«<4^^*-t-Srir;45T-#S7ti6, ^<t>'^<D^ 

ro— gBSr^*-r S :i t iiSTt So 
[0 0 5 8] ^c^, 0 2 (b) fc^-Ti^lr, jg-g-i^ 

2 0 0 (OBiTM<ofii:a{iSii7L 2 0 1 ^m^-r^ z.t\zii. 

o-c. mii?L2 0 1 tm^^fy^iusmw-^m^-tii. n 

ji?L2 0 1li, fci:x.rf, u— -tfiini, Ky/WcJ;SJ!ni 
X^/c«:^^tr iSjDXT-J^j^g-rsr i:;65T'#So l^— 
If^DXIi. m*fflJtfs'^r-Sii?L2 O 1 Sr?^^iS;i-sc: i: 

T-li, S^;</;^u— r^^dfv'-^u— ifSrfflv^SirADX 

40 A^^^X'hi>o MmJl2 0 114. -<—:^ h^mW 

i^^^mvxm^(om'^!^2 oo^m^-r^mz^ 
izj^^vxiiX\,\ 

[0 0 5 91 -to^. 1112 (c) ir^-Tipfc, mmii 

2 0 1 \zmm^mmm^<^ 202 sr^«-r s ^ i: j; o 
mmn 2 o 1 \zmm^mmm^<& 202 ti^^m^iv 

[00 601 EI2 (a) ~ (c) <Dj:mtW^VX^ 11 
2 (d) iZ^-tX^iZ^ ^?S2 0 3»c:|H]KgBD°p2 O 4 $r 
■7 V iyzf^yzf^>^y'^>''t^-r^o IhIKSBp^p 2 0 4 14. 

50 mmB.mmm 2 o 5 s::^- u-c^fg 2 0 3 1 m^tfiizmm. 
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liijiffl {c: J: -5 ;x7°^(l)gSg|5a°p{R)t:: C*t>?^fiS; 

[00 6 11 /i*3. 20 3 IC^^ LfdO^aSp^p 2 0 
4<i:^?S2 0 3i:roWmJtMflgS:aAb-r*>J:V^ 

[00621 EI2 (a) ~ (c) (DJLUtmfhX. m 

^2 0 G^m^-r^o ^(owt. m2 (f) ir^-t-i^ 

fr. [5]^gl5p°p2 04Sr*^Lfc«g?i2 O 3, 1112 (c) 

[0 0 6 31 ^<D'^. EI2 (g) tr^-ri5t-. fite-g- 

0 4XiS*llS$nnitg:|*ft:S:JgfiS;Ufcm, mSrAP^ft-T^ 
rirJCioT, !!l-&!^2 0 0*JiO«*«tt^»J)gmife2 
0 2 4'<^fRl?5^litt«flg5S:S!^li S-fr. EKaSfp 2 0 4 1>m 

Wt^tyf:.i^-^W--km^-r^. ADHftf*. ii-^!^2 0 0*5J; 

o^^mtttttflgffi^i^ 2 0 2 ^(ommimmmtmit-ri, 
iaS£jL±oifiS (feir^Jii 5 ot:~2 6 ot:) -etr 

V\ )g-&^*)2 0 0l4m^if&«SttS«2 0 7i:*9. «m 

J;o-C, fflS2 O 3*3J;052 O 6 i;lHllSg|5fp2 0 4 tfl; 

yS:. ^ V-:?-— fT2 0 8tc:J;oT. IBfS2 0 3i3j:T/2 

2 o 0*3j;O5^«tt«J!gm^S;i^2 o 2 tf^ojUJiSl^btt^Jlg 
SrSl^t^-frS^Jj:. Anl»b>i*S5> 1 O k g/cm2~2 
O 0 k g/cm2roJE*-C-ADJE-rS:i irlCioT. 

[00641 i<o^^ m2 (h) »c:^-f-±5»r. mm2 

O 3i3j;uf2 o 6S:iPii-5r t j;oTia^^<^ — 
2 0 9*5±O«2 1 0Sr?^^i-5o r O J; 5 LT. Hffi 

[00 6 51 IIJfe?^te2 T'ti, Sil7L2 O 1 

m-r^mm^<^mt hxmm^msim^<^ 202 4rfflv> 
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[00 6 61 (lUfeJ^liS) rO|IMj^«i3-e»±, Ell 

[00 6 71 03 (a) ~ (h) f±, ^lfeJ^«S3tc:*Stt 

■So *-r. 1213 (a) \zfjk-rxoi^. mm7-(y-t^, 

70 <Dm-^^3 0 o^m^-Tho ::c>i@{iEl2 (a) .biRl 

[0 0 6 81 -tW^. 03 (b) t3;T%i-J; 5 ig-g-ife 
3 0 0 <OBfTM<Offi«{C, Kii?L3 O 1 ^m^-T^. r W 

xaiii2i2 (b) tmmxh^tz.iii. w^-r^nm\^m 

[0 0 6 91 HI 3 ( c ) {di^i-J; 9 ic. Wii7L 

3 0 1 til^llttl^flgia^!^ 3 0 2 Sr5E«Ci-'5 r. <!: J: o 
KfifL 3 0 1 td^Htt^flgm!^ 3 0 2 i)^%^^ix 

20 [0070lEl3(a)~(c) roxgirq^tf bT. HI 
3 (d) (w^-ri9J-, WS7^'/P^3 O 5±ICia^/-< 
V3 0 3^?^|S;L. iE^/<^ — V3 0 3Jc|5]Kifj5iPp 

3 0 4 i:mmi'?>o iHlKeBfp 304 sriis-rs:^}*^. 

1112 (d) T-tftBJL^c;^Si:I^#T-fe^fc*. m^-r^ 
^ig»4*BS-rSo ^M7^yi'i>.3 O 5frj4. 

0 3(4. tzk^\-£. ilS7wyUA3 0 5le:^?SS:a«L 
30 X-oXJ^^X'^io ielS^-?^?' — ^^3 O 3J::J±. 

[00711 03 (a) ~ (c) roxetJmUT, 0 

3 (e) fJiS^-f J; 5 tJ:. mMy-i/\^M.3 0 7±\zWlM''< 
^-V'S 0 6SrJg^-r5, iailS^<;5'-V3 0 6tt. SM 

^<^~->3 0 3 tmm<D:fjmxm^X'^ 

[00 7 21 ^W^v 03(f) \Z7jk-rX r> tc, iB*S/< 
d' — .^3 0 3iSXXf3 0 6i:^«tt«S9«3 O 2i:;iSB'fa 
<^gB:J>-e«i^$n5<t5t::s /uas o 5. 0 2 

-/O (c) <D«ttft::fc^J;U5ilS7>fyWA3 O 7^fi[B-&i?-li: 

[0 o 7 31 -tw^. 03 (g) teg-& 

^1^3 0 0*5±O:^mttMflgia^<^3 0 2 ^(Dmmit'^ 

mfi^trmt^-^. iHiK^p^p 3 0Afi hmz.mm^<^—i^ 

3 0 3 m.xf3 0 6 ?5SfflS:$iXfc*g^^«f*?^fiS:-t-5o *0 
URtt. ^g-^i^ 3 0 0 Jo <t U:««tt<»flg*a^i^ 3 0 2 tpro 

0'C~ 2 6 or) X-tTV\ ii-^ife3 0 0{±«Mite»tt* 
50 S 3 0 8 /i 9 , af^tt«J!gffl^^3 0 2 tt-f l^-)— f 
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T3 0 9t/i-5o >-^— lfT3 0 SICioT. ^W^^ 
^— 0 3*3iT/3 0 6i6S«^6<)tc:«J^$tl.-5. 

[0 0 7 41 ^<r>'^. BIS (h) tc:T^-rJ:5»-. 

/WAS 0 5io<tU«3 O 7i|rl2I3 (g) <^:K4^fr/4^^Sfl 

[0 0 7 5] /iio. ;*:;fyi£T-tt. fo t;5='C*iE«^/<^- 
>3 O 6SrJg^LfcBIM7-f/W^3 O 7S:fflV^Sfc*6, 
|2jj^y<^_V3 0 6 dS^^iie«St43S« 3 0 8 frffiftii* 

i:(cio-CiEM^<^5' — ^^3 O 6 Jil:: 
trEKSBp^'pSrllig-e^So 

[00 7 6] mmmm 4 ) r (Dmmmm 4 -c-t*. 

jgS^v?^— /U4 O 0(O^^»f®Blt?fc?.o 

10 0 7 7] EI 4 bT. r cO||JfeJi^^(D|H]S§$15n"o 

rtiS* v^^ -/U 4 O 0 (4, fflS $ tV7tfl:Mite^ttatS 4 
0 1a> 4 0 1 b*5iOt4 0 1 c;0^f>;'i?)«^if6^tt* 
«4 O 1 i:. «^^^tt£K4 O 1 roi6i*3j:tJ«i*9g6{>i 

ff^^S;$nfcia^^^^?— i^4 o 2 a . 402 b. 402c 

*3j;tJ«4 0 2 d «-»i^^tt«tg4 0 1 (Df^m^Um 
$niaiS/-«^ — ^^4 O 2 a . 4 O 2 b*fc{44 O 2 cfCl 

mi^^ixftm&n&4 0 3t. iais^^fj'— ^^4 02a. 

402b. 402c )6XtJ4 O 2 d S-m^WtcSSK-TS 
-f' trr 4 O 4 t ?r-&tf„ 
[00 781 fl;^^#tt*«4 Ola. 401 b*J it/ 

4 0 1 c{i. mm-:^^7~tmiitmmmti:'^ttm-^ 

!^f)^ht£^o Si^:7^'^— (-14. fcixti. AI2O3. 
MgO. BN. Al J>l^tzttS iOzfi if ^m^^?)^t 

!is-ct5o «i#7>f7-i4. i&^m^Mvx 7 om&% 

^eT-Sl*. 0. 1 ^iin~l 0 O MmT-fc-5:ii:;4W* 
(0 0 7 9 1 pai^/^^ — ^^4 O 2 a . 4 02 b. 40 2 

c*3j;i/402di4. mmmm i x-iaBj ufcffii^^^i?- 

>1 0 2 a*3iTJ5l O 2 b i:l^«lT?*>2><OT'. fi^-fS 

[0 0 8 01 ID^ge<Si4 0 3i4. «gtbll&p%4 
0 3a ■^»)gqD'i4 03 b ^^tf„ tgtftgSp'S.4 0 3 a i: 
LTIi. ^c<t;t»4. h^^":^^^. I C. L S I /.fifW 

f'S'T'-efooTtiV^ St&l»p''p4 O 3 b i bTI4. ^ 
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/« 

vy^'i5'/£^;4SfflV^t>i^5„ ttts. iHl^gBp^p 4 0 3 14. 
gt&gPfp4 O 3 b ^^*7SV>:^t?fco-Ct> J:v>, 
[00 8 1] IH^^^^ — >-4 0 2 a . 4 O 2 b*5it/4 
0 2c ^ffi»jgBp'i4 0 3 a i: (DSe^(;i(4. titx.\-S.y V 

t'T4 0 4 i: LTI4. fct^{4. ^M^^tl^^ 
10 r-#-5o ifeJSI«iT-<0«-^Sf^: Lrj4. t^. ^. fl3*fc(4= 
3t 14= s/ '^/H4^«tt/!>SSV >yh*|ff ^ b < . fl3{4^Stt 

[00 8 21 /£*3. lll4tc^Ufc[Hl^a5o°prtJ^^v?3.— 
/U4 O 0(4. Ej|ft^^^->'4 O 2 d«S|i«titei§ttS«4 

V4 O 2 d/ism^lffe#tt»«4 O 1 cKmn^ixX\,^X 
hX^^ (1216 (g) #M) , 

[0 0 8 31 El4tc«:3Sfl|jt(OlplgSgSfortjK^ 

v53.->'V4 0 0Sr^bfc;J5. ^fflwX£;Cfc:^S«3ti:-r 
-5 ^ i: i4S-(?# 5 (WT«0|^lfe?^«tC*3V^-ClRl«|-Cfc 

5) o 

immmm 5 ) r wnis^^ug 5 t-(4. mMmm 4 b 

BJ-rS, *J£Ji^^5T-fflV^e>ixSW*3itJ5[llKgl5p°p 
30 (4. ^lfe?^«4T-tftHJU3t'b<D-efcS, 

[0 0 8 41 ia5Sr#fiibT. ^?^«i4 (Jl^UfclelgS 

(a) ~ (h) 14. z<DmMmm<Dm^u&\^m^i^=^ 

[00 8 51 *-r. Els (a) {d^-f-i^t-. tlttl:7-f 

o T««<ojg-&iK) 5 0 0 sr?^^ u. Mmiucmmi^mm 

m^¥o 5 0 1 Sr*«-f 5 :i i: J: o T. Sifi7Lf;:^mtt 
W/|gi»fi£!|^5 0 1 ;5S^i^$nfc«i|^fl£SrJ^^i-5o Z(D 
40 Xg(4. 1112 (a) ~ (c) XW^X^tLTMtWmXh 

[00 861 — mMy^/UM. 503 iiciaiS/N'^J'- 
> 5 0 6 ^m^V. Um-'^^ — ^y 5 0 6 Ji»C|gtbg|5fn 5 

O Ai6^XJ^^W)Uffo5 O 5 Sr^^-rSo r (75X^(4. 

3 (d) xm.m\^ii.h(Dtwmxh*) . mm.-r^mm\t. 

[0 0 8 7] ^w^. H5 (b) {::;^-ri 1215 

(a) (Dismw^iimMy -0^-1^5 0 3 t^m-m-^f^L. 

50 tl^io-C. Eiia/^^'— ^'S O 6. te»gBfp5 0 4*3i 
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v^^WiUSi, 5 0 5 tmwt^i^.fz.m.^^^mm'^o 

[0088] ms (a) *iiO« (b) <DTMtW^\, 
X. Els (a) ioi:Xf (b) i:l^«|(OXST\ ^y<^ 

^-rS (B15 (c) (d) .1115 (e) fciDf 

(f) #M) o gHife^^^->'5 0 6i:|Hl8Sg|Jn''o 

[008 9 J -?:<7)^. ^5 (g) (c::?5-f-i |gl5 
(b) . (d) *5J;TJ5 (f) ©«^^t«:^fi«-&ip-&LT 
S^a, 13 5 (f) <0«^^oiH«l^-«<5'->'*s?^J5E$nT 
V ^f£\ Jit;i ^ t> tc^Ji 5 0 7 Sra*a-5, 
[00 90] ^(O^, 05 (h) \Z7f^-rXo\^. 1215 

( g ) xmf3^tz.m^w-^ i. xfm^ 507 ^tsam \.Mm-r 
ii^i^s o oiiiixmmmmfm.m5 01 

0*0- 2 6 ot;) T-tTV>. is-g-i^ 5 0 0 \±mMmm'&m 

« 5 o 8 ?i •? . *«tt1»flgiSfiS;i^ 5 o H4-r f 
r5 0 9i:/£5„ r.«DX@t::J;o-C. EJgggPp^n 5 O 4 *3 
it/S O 5. 0 7*3j;t/mMi^^tt^5 0 8;45 

mw.mz.^m\^^m-t^. *fc. -i'^-^— t-rs o 9tr 

<toT. iE^/^^ — ^5 0 6*3j;tJ«^?S5 0 7i55m:»6?) 

^-fO^, ^?S5 0 7SrAPXL.T:Ei^^<;5' 
— i^5 1 0 ^l^^-ri>o 
[00 9 1] rcoi^feibT. #S«igS:*i-5[Hl^^ 

[00 9 2] mmmm e > r (onifej^^ e t-i*. 

J^^4 T-IftPJ bfclHlKlfi5p°p|^jg^ v?a— /K7?fSig:^}£cO 
■5. 

[00 9 3] El6Sr#RgL.-C. r W||JS?^jiiJC*3»t5lHl 

i«gBp''prt«^i^:3.->'K^sS3t:J^ffi<o-«ajSriftigi-5. m 
6 (a) ~ (g) li. r<^^iSfl^^ic:t5<t5(Hl?S?iSiai^ 

[0094] *-r. Hie (a) iZTT-rx^K^ m»y-< 

0 2 (a) ~ (c) T-lftB^bfc-bcoiPlfilTfe!?. fi« 
^y<i5'->'6 O eSrJgfigU. lei^^^iJ' — >'6 O 6±lc:te 

SdSPfp 6 0 4 *J J:r/S«)lfl5ia 6 0 5 SrHl^i-So ^ rox 
gli. US (d) -eSftMUfctwi:l^«|-efc9. tt«-r 

[0 0 9 5] ^-e^^, Ela (b) \Z.7T^-t ii 0 \Z . 06 



(11) 1 -2 2 O 2 6 2 

20 

(a) 0:^4^(7) il-&!^6 0 O i:gtM:7^yUA6 O 3 tS: 
fir«-&i>Ha:L-Tafc-CADmLfc^, BtS7-</UA 6 0 3 
S:fiI«-t-S :i t tea: oT. Ei6l^<:*'->' 6 0 6 . flftSB 
o^p 6 0 4 *J iU'StbSPpl. 6 0 5 Ifi^^iMtiamW^l^ 

[OO 9 6] 06 (a) *3j;t/ (b) (DlMtW^X. 
X. 06 (a) *3j:t5 (b) i:l^«6roieT-. 

h (06 (c) *3it/ (d) „ mmy<'^- 

[00 9 7] 06 (a) *3J;U5 (b) (DlMtmfV 

T. 0 6 (e) {rTj^i-J; 1" 6 o 3 Ji 

ia*^/^^ — i^6 O 7Sr?g^-r'5o -tC*^, 06 
(f) \z^-r^oiz. 06 (b) *}J:at (d) (D«*t{i|s: 
Srfi5LE-&i:>-ti:bTftla. 0 6 (d) co«^«croiS^^<^ 
— >6 0 6;a5ff^^$ixTV^/j:V'^ffi±t:i, $?5lr06 

(e) «gtM7^/UA6 0 3SrKi^>'-«c? — i^6 0 7;45rt 

20 [0 0 9 8] ^C7)^. 0 6 (g) lC^-r<fc 5 fvl. 0 6 

( f ) xmi3ifz.mkW-is^umMy-< 6 o 3 ^adje 

fiSi-t-So *n?Kill, ?l-&^6 0 0*sJ:053im«J!tmiKi 

6 0 1 'p<r>m^^t^mh^tm'(t-r^i&&sx±<Dus. (fc 

1 5 Ot:~2 6 Ot:) T'fTV\ jm-^*^ 6 O 0 
^ite^tt»« 6 0 8 t T'i t) , ««tti»flimii9 6 0 1 14 
^^^-j.-l-'^e O 9 rcDxet-ioT. tB»$5 

p°p6 0 4, Sib^D°p6 0 5. laM/^^ — ^^6 0 6*3j;t;« 
6 0 7. *3<tOf«^iffe^tta«6 0 8;J51^«^ti3*@(3 

^— >'6 o 6t3j;l/6 o 7;js«^6<)lr^^$ns<, 
[0 0 9 9] ^O^. #MffiitSrW-r5«^ft:A^^«l^ 
7.f>'i'A6 O 3«:fiMi-.5r.i:{;iJ;oT. ^mmm^^ 

p°prt®^-:^^->'i'SrS^fc5aagt--5 r i ;4S-C-# 
[0 10 0] 

[0101] *iiii£0iiT-«. ^ 1 \z7r-rw.^m^xm.m. 

•f-o 

[0 10 2] 

(«1] 
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(0 10 31 r<7)||Ji«fiJ-t?l4. fS«3i7K#v'^^flgfC»4. 40 
H7^-:/u/ 5,^^^ (tS^) Jgc^i/K^v-Wi (WE- 2 0 

^-f VH4 15 0) SrfflV^fCo ->T^>- h^gflglc 
14, m.^^< {m Saw->T^^- hitfli (Ar oCy, M 
-3 0) ^SrfflV^fc, rw||Jfe^J-e«, ^ifetUT*- 

[0104] «ttflS(Of^8}l4, *-r, ^ 1 coM^T-^g-^ 



[0 1 0 5 ] lt^7-fyUA±<D-^— ;^ h:bt<Dig-& 
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[0 10 6] i^fC. ^g^^(;3j!l^i^75^bSIM7-<yUASri<l 
ilL, «:l^<^il-&ife)SrjiH|ftt^Bta7^>'UA (PPS : 

5 0k s/^ cm^<7)IEt)Xl}\\1£L^£^^h 1 7 CCcofi^ 

[0 10 7] m^tvtz.m.^(om-^m^hmm\m 
i^B^K^ic/iif srsa^b^co i^mmn. i o 

^?S;4^^ 1 4 0'C*r-?£*±#$-e:fc^-g-<7?m'^ 
[0108] ^1 (r.T^-Ti 0 ±.W,(o:}3mx^m^ih 

tz.mM.m^^^m^. umy -^^—t uta 1 2 03 sr^ 

0. 2w/mK~0. 3w/mK) i;iJt'<TS&'g**/45 
miO tfi^tLo A 1 2 O3 <OS:S: 8 5 mWL%^J.±. 

t-r^^t\^ii^X. 8w/mK£AJ;i: 

[0 10 9] — UTA 1 N. MgO 

Sr^v ^fc»-&-ej4. A 1 2 O3 Srfflv ^fc4i^i: Pl^iJticD 
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